Acute prehepatic portal hypertension induces intestinal secretion in animal models. In the course of chronic liver disease, however, these changes are not observed, despite higher portal pressures than those found in experimental studies. Eight patients without diarrhoea and with chronic alcoholic liver disease were examined for evidence of increased jejunal secretion; their suprahepatic wedge pressure was raised from 21 to 45 mmHg (mean 34.6 mmHg). Jejunal perfusion with a triple lumen catheter and a proximal occluding balloon was used to study net flows of water and chloride as well as net and unidirectional flows of sodium and potassium. No statistical difference in intestinal flows of water and electrolytes was noted between cirrhotic patients and control subjects after infusion with a 30 mmolIl glucose solution. Infusion with a 30 mmol/l mannitol solution resulted in a lower absorption of water, Na, K, and Cl than with the glucose solution. A higher rate of Na secretion was observed in cirrhotic patients than control subjects after infusion with 30 mmolIl mannitol (p<0.01). In addition, the rate of Na secretion was higher in cirrhotic patients than in control subjects (p<O005). There was no correlation between the net flow of Na and the suprahepatic wedge pressure. A second perfusion with a 30 mmol/l glucose solution was given 75 minutes after a bolus injection of spironolactone (400 mg). Net flows of Na and Cl were lower in cirrhotic patients than in control subjects (p<005) because of a lower absorption of Na. Patients with gradually developing portal hypertension have moderate jejunal secretions of H20 and electrolytes which we assume are partly masked by increased absorption resulting from hyperaldosteronism. In contrast to animal models, this mechanism may be part of the jejunal adaptation to permeability in acute portal hypertension.
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The aim of this study was to determine whether water or electrolytic secretions, or both, would occur in the jejunum of patients with chronic intrahepatic portal hypertension caused by alcoholic cirrhosis (the patients being deprived of alcohol). In order to investigate a specific effect of aldosterone, we used spironolactone, a competitive blocker of aldosterone that acts upon the kidney and both large and small intestine. 12 Patients and methods Patients were divided into two groups. Group I comprised eight alcoholic patients with cirrhosis (five men, three women) with a mean age of 57 years (range 50-68 years). All 12 hours before the beginning of the perfusions. The segment of intestine studied was the proximal jejunum. The proximal portion of intestine was excluded by inflating the balloon with 30 to 50 ml of air. This occlusive effect was confirmed by injection of sulphobromophthalein proximal to the balloon. The perfused solutions were kept at 37°C and propelled by a peristaltic pump (Technicon Instruments Company Ltd, London) with a flow rate of 10 ml/minute (standardisation was verified before and after perfusion). Two types of solutions (SI and SII) were infused in succession. Their order was selected at random and there was an interval of 30 minutes between the two. The two solutions had a common base composition: PEG 4000, 10 g/l; NaCl, 130 mmol/l; and KCI, 5 mmol/l. In addition, the solutions contained 4 1iCi/l of Na22 and 15 [tCi/l of K42 in order to measure unidirectional flux of Na and K. SI contained 30 mmol/l of glucose to stimulate absorption of water and electrolytes. SII contained 30 mmol/l ofmannitol to maintain an osmolarity equal to that of SI, The rates of insorption of Na and K were calculated from the disappearance rate of the appropriate isotope from the intestine using the formula described by Visscher et al. 16 The rate of exsorption was then derived by substitution in the equation:
Rate of net movement= insorption-exsorption. Analysis Na, K, Cl, bicarbonate, and glucose were determined for each sample. PEG 4000 was measured by Hyden's turbidimetric method.'7 The activities of Na22 and K42 were determined with a y counter (Beckmann). Other blood and urinary samples were taken for assay. Serum Na, K, Cl, urea, alkaline reserve, osmolarity, and oncotic pressure were determined. In addition, aldosterone and renin activity were measured. Samples were taken upon waking in the morning and before rising on the three days before the Table I are the means of the values measured in each patient. These values were greater than twice the normal in six of eight patients. Plasma renin activity was also raised and correlated with aldosterone concentrations (r=0.86, p<005). Furthermore, the plasma aldosterone concentration correlated positively with the suprahepatic wedge pressure (r=0-8; p<005).
Intestinal perfusion
The results of SI perfusions in the eight cirrhotic patients and the six control subjects are given in Table III . In both groups there was a net absorption ofwater (-1 77 (0.92) ml/min/25 cm), Na (-243 (131) ,umol/mn/25/cm), K (-6 (6) iimol/min/25 cm), and Cl (-244 (133) Rmol/ min/25 cm) in the presence of glucose. The net flow of water, Na, K, and Cl did not differ significantly between the cirrhotic patients and the control subjects, nor did insorption and secretion rates of Na and K.
The results ofthe SII perfusions are detailed in Table IV . The net flows in control subjects were slight, with secretion of H20 (+0.03 (0.7) ml/min/25 cm) and absorption of Na (-69 (12) ,tmol/min/25 cm), K (-5 6 (4.2) [imol/min/ 25 cm), and Cl (-76.9 (61) ,umol/min/25 cm). In cirrhotic patients net flows were also small, values were H20 -0.07 (0.2) ml/min/25 cm, Na -32.5 (27) FImol/min/25 cm, K (-3.4 (3.9)
,mol/min/25 cm, and Cl -52.85 (35) ,umol/min/ 25 cm. Absorption of Na was lower in the cirrhotic group than in the control group (p<001), because of a higher exsorption (Table IV) . Net flows were similar for H20, Cl, and K (p>0. 1). Insorption and exsorption of K did not differ between cirrhotic patients and control subjects. Finally, there was no correlation between movement of water or electrolytes and suprahepatic wedge pressure.
Comparison of results obtained with SI and SII showed that SI had strongly stimulated the absorption of H20 (Fig 1) , Na (Fig 2) , and Cl compared with SII (p<0*01) in both cirrhotic patients and control subjects.
The results ofperfusion of SI, 75 minutes after iv injection of400 mg spironolactone, are given in Table V . In cirrhotic patients the net flows of H20 (-0 97 (0.67) ml/min/25 cm), Na (-119-6 (130) .tmol/min/25 cm (p<0 05). Furthermore, in cirrhotic patients, the insorption rate of Na was lower (p<005) and that of K was greater (p<005) than in control subjects (Table V) . The cirrhotic patients had lower net flows of Na and Cl than with SI perfused alone (p<005) (Fig 2) . In control subjects there was no statistically significant difference between all net flows observed with SI alone and SI plus spironolactone (Fig 2) . 
